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Abstract 
Hand calculations for both fixed effects models and variance components 
estimation are presented in full detail for a small hypothetical set of 
unbalanced data in a 2-way crossed classification. The presentation is in 
note form, without any details of theory but with generous literature references 
thereto. References are also given to calculated results as obtained from 
several statistical computing packages. 
No comments are offered on the relative advantages and disadvantages of the 
different methods of estimation, nor on the different results they yield. The 
sole purpose of these calculations is as illustration of how the methods are 
applied to data. The data are hypothetical, and comparative statements would 
have no merit. 
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2. Sums of squares 
3. Analyses of variance 
4. Hypotheses 
TA3LE OF CONTENTS 
Check calculation for R(yl~.a,8) 




Solution to normal equations 
Check on R(~,a,8,y) 
6. Sums of squares in E-restricted models 
7. Weighted squares of means 
8. Different sums of squares for the mean 
9. An "indirect" calculation for full rank models 
VARIANCE COMPONENTS (RANDOM MODEL) 
10. Henderson Method 1 
Henderson 1 estimates 
Check from 1M 481 
11. Henderson Method 3 
Sub-method (i) 
Sums of squares, mean squares, estimates 
Sub-method (ii) 
Sub-method (iii) 
12. Without interaction 
Henderson Method 1 
Henderson Method 3 
Sub-method (i) 
Sub-methods (ii) and (iii) 
13. MINQUE(O) 
VARIANCE COMPONENTS (MIXED NODEL) 
14. Henderson Method 1 
15. Henderson Net hod 2 
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